The structural organization of skeletal proteins influences lipid translocation across erythrocyte membrane.
In order to define the influence of skeletal protein organization on transmembrane phospholipid movement in erythrocyte membranes, we measured the translocation rate of lysophosphatidylcholine in pathologic red cells. A simple method based on the differential extraction of lysophosphatidylcholine from the red cell membrane by saline and albumin solutions was used to quantitate the translocation rate. Two groups of pathologic red cells were chosen for these studies: red cells with quantitative deficiencies of the skeletal proteins, spectrin and protein 4.1, and sickle erythrocytes in which controlled reorganization of the membrane was induced by hemoglobin polymerization. Marked increase in lipid translocation rate was seen in red cells having quantitative deficiencies of spectrin and protein 4.1. The magnitude of the increase in translocation rate in spectrin-deficient red cells was related to the magnitude of protein deficiency. Translocation rate in sickle erythrocyte membranes increased by 50% upon deoxygenation as a result of sickle hemoglobin polymerization. No increase in translocation rate was seen in normal cells upon deoxygenation. By manipulating the extent of membrane reorganization that occurred following deoxygenation of sickle cells, we have been able to show that skeletal reorganization induced by hemoglobin polymerization and not hemoglobin polymerization per se is responsible for the increase in translocation rate. Together, these findings imply that the structural organization of membrane skeletal proteins plays an important role in regulating the rate of transbilayer movement of lipids across the erythrocyte membrane.